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Abstract: This paper presents a novel communication device developed using experience design and by 
taking the subjective values of the final user in the early steps of the design process. In this case, the 
system is dedicated to French elderly women with limited mobility and limited technological 
understanding, enabling them to communicate with members of their social group who are in the 
proximity of their homes. The method is based on extensive gerontology research, face-to-face 
interviews and three user co-design sessions, which necessitated the development of low-fidelity 
prototypes. As a result of our research, we propose Birdy, an interactive tabletop system. 
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1. Introduction 
 The population of senior citizens in industrialized countries is greatly increasing in number and 
percentage. As the generation of baby-boomers reaches old age, the identity of this social group is changing 
rapidly in ways that are difficult to measure and to understand [1]. Our conventional perspectives of old age are 
being challenged more than ever, especially in the case of female seniors. Women in old age live longer than 
their male counterparts, and are more likely to find themselves living alone. Since living alone is a popular and 
important option, much research has focused on assisted-living solutions for aging in place. Assisted-living 
solutions are typically designed for monitoring the physical health and security of the elder. Often, the role of 
monitor rightly falls upon trusted members of the elder's social network, but designers often demonstrate a 
limited understanding of an elder's social needs, and seldom seek to connect the elder to friends outside of the 
family. We seek to distinguish ourselves from prior research by leveraging the extensive gerontology research 
and previously unexploited insights to elder's social networks to provide a device who's primary objective is 
increasing friendly casual communication among elder's social networks. We believe this has the potential to 
provide great long-term benefits and happiness for elders. 
In this paper, we present a design for providing a socio-technical system to help elder women keep in touch 
within a close community of their friends. Though we designed and tested for women, as they are more likely to 
find themselves living alone, there are no explicit reasons for which our design could not serve elder males, as 
well. A preliminary state of the art on gerontology and elderly living is presented in section 2. Section 3 explains 
the method, details group interviews and discussions with a panel of elderly women, and presents some criteria 
of variability in the experience of living revealed through the experiments (section 3.1). Section 3.2 presents the 
robust design of an interactive tabletop, including the criteria of variability, and introduces concerns from the 
potential users regarding the final proposal. The section 4 is dedicated to discussion and conclusion.  
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2. State of the art  
2.1. Literature on gerontology and elderly living 
 Gerontology research has produced some surprising results, which challenge existing models of the 
aging. For example, von Tilburg et al. [2] found that Italian elders, who tend to live with their families, reported 
higher levels of loneliness and less social integration than Dutch elders, who tend to live alone. Prosocial 
behavior, defined as behavior voluntarily exhibited for the benefit of others in interpersonal transactions, is 
critical in promoting mutual acceptance, support, and, in turn, maintaining meaningful relations later in life. 
Caprara and Steca [3] measured a decline in prosocial behavior as age increases by evaluating participants with a 
questionnaire capable of ranking their self-transcendence values of universalism and benevolence, as defined by 
Schwartz [4]. To better model the dynamics of elder relationships, Lindley et al. [5] evaluate these relationships 
and present three different axes where relationship experience challenges: 
• Reciprocity and Asymmetry - Because older parents continue to offer significant support to their adult 
children, asymmetry is not only accepted but is expected in family relationships and it is not detrimental to 
relationship satisfaction. In friendships, however, asymmetry alters the senior's self-concept and implies 
incompetency.  
• Autonomy and Dignity - Maintenance of autonomy and living independently are keys factors in how 
seniors view their self worth. Seniors often sense their children are becoming over protective and avoid 
being on the receiving end of assistance as seldom as possible to maintain their dignity.  These 
observations are consistent with the findings of the ELDeR project, which showed seniors often downplay 
their need of assistive technology. [6]  
• Renegotiating Relationships - When the adult children of elders have children of their own, time is spread 
thin among relationships. Elders are often regarded as socially stable, but can still often find themselves in 
roles that are in transition, negotiating support, obligations and willingness to help with their families. 
Later in life, seniors find it more interesting to experience meaningful relationships rather than meet new people 
and make new friends. Research has shown that although social networks decrease in size in old age, the number 
of close friends and meaningful relationships at old age stays constant [5]. 
2.2. HCI Research and Solutions  
 Much research in HCI is focused on monitoring an elder's wellbeing for health and security reasons [7], 
rather than focusing on interconnectedness and casual communication with others. However, there is much we 
can learn from these devices, because we share the common goal of introducing technology into the home and 
into the lives of people who are typically non-users. Some examples of these kinds of projects include the 
Eldertech Project [8], the Portal Monitor [9], or the Digital Family Portrait [10]. These references will be 
developed in a longer paper. We established a set of design goals, developed during the project with regards to 
our research and interviews we had with potential users. The design goals are as shown on table 1. 
3. Method: Revealing criteria of variability in the experience of living 
3.1. Concept exploration and interviews with potential users – subjective oriented focusing 
 We visited elder women of a local social club (thanks to Club d'Amitié de Royalieu), and conducted 
interviews and built personas from our results [11]. We then sketched and proposed designs to our users to solicit 
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feedback. Though the design interaction had not been fully realized in the concept 1, users enjoyed the creativity 
and also the ambient and playful nature of its design. Nevertheless, the idea of interacting with a plant in this 
way was confusing, and they saw little affordances in the design. Also, the design overlapped with the 
functionality of their telephone, and they were not convinced of the usefulness of the design. The concept 2 was 
an improvement on the ambiguous interaction of the plant concept, and the strongest point of the design was the 
display on the base, which provides a strong natural mapping of contact's locations in proximity to the device, 
similar to a radar screen. We chose to iterate on this design, by focusing on this base platter and adding more 
appropriate interaction techniques, as shown on the third concept of figure 1. 
   
Figure.1 Drawings of first concepts 1 (plant metaphor) and 2 (megaphone) and third concept (plate and compass) 
 
3.2. Results and integration of concept proposal 
 Following the interviews based on sketch-model manipulations and verbalizations, we propose a radar-
based system (fig. 2). Taking cues from Norman's principle of physicality [13], the interaction with the table 
occurs using physical devices, which allows our design to clearly communicate the state of the system, and gives 
users a greater sense of control. The horizontal, circular screen displays photos of senior’s contacts in vignettes 
representing their position relative to the table. Users interact with the system by sliding a "compass" piece over 
Table 1. Design goals of the study 
Symmetry The final design proposal should promote symmetry in the social interactions by inviting interaction and equality in communication, while neither discouraging nor forcing social interactions. 
Control 
As our user group includes people who do not have a good understanding of technology, we wish to give 
them the sense that they are in charge of the technology. Affordance and transparency of action will be 
critical in designing a device which elders will feel comfortable using. 
Playfulness 
A theme echoed in the literature (as well as later in a our user evaluations) is the idea of adding play to the 
communication devices to encourage the use and adaptation of these devices. There have been several 
attempts to design for fun; we hope to be among them. Encouraging playfulness is an important aspect of 
designing for elder adults in two different contexts. First, playfulness will allow the device to be engaging 
and would encourage the elder to use and explore the functionality of the device. Second, elders are 
typically familiar with competitive social games such as card games or lexical-based games. Elders find 
this competitive interaction to be rewarding. [2] 
Privacy 
Broadcasting information about the senior could not only be embarrassing, but also potentially dangerous. 
If our device revealed who was elderly and living alone in the area, and how often they were visited and 
when, it could have serious consequences for the security of the individual and his or her property. We 
must choose a design that balances the type of information broadcast, to whom it is broadcast, and how it is 
broadcast. We must be sure that our system is designed in a way that seniors clearly understand what is 
happening to the personal information and how they can adjust their settings. [12] 
Increasing 
Human 
Interaction and 
Meaningful 
Relationships 
Ultimately, it is our goal that our device would increase human-to-human interaction. Our device will be a 
medium for communication between a senior woman and her known contacts who are in proximity. We 
aim to enrich the relationships that already exist, by providing means for more interaction and 
communication, which will lead to visits, face-to-face interactions and conversations. 
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the tabletop and onto images to initiate contact. We have designed the compass to be responsible for the geo-
location of contacts and to be taken on the persons of the contacts when they leave their home.  
         
Figure 2. Scenario of an interpersonal communication through the system “Birdy Tabletop” 
We conducted three user tests, with low fidelity prototypes to discover ways to align the developed prototypes 
with the behavior and emotions of the potential users. It was our hope that the simple form of the materials 
would allow the participants to exhibit behavior, emotions and reactions to the materials that were unanticipated 
[14]. We made minor improvements to the prototype each time, employing the user's behavior and verbalizations 
as a way to validate the design choices. The compass was a wooden disc, and our table was paper-prototyped 
with white poster board and cutouts of images of people representing the vignettes. When it was required that 
one of the vignettes move, we would move and reposition the vignettes with our hands. We began the 
experiments with an explanation of our product, and we encouraged each participant to act with the prototype 
casually and naturally, without any protocol in the first part, and with some tasks to achieve in the second part. 
 
Figure 3. Presentation of the first prototype to the potential users. 
Every user would have her own picture in the center of the table, enabling her to show her availability by placing 
their compass on their own picture: the more the user is available, the more she would eclipse the picture. Then, 
the user's contacts could hear what’s happening at the user's house, upon placing their compass on the picture of 
her on the table, and depending on how much the user covered her own image with her compass. They would 
also have a visual feedback to indicate a contact's degree of availability of communication; they cannot hear 
more than the person allows, and the user will be able to see which people have checked up on them. 
The user tests directly impacted the design in three ways. First, because the testers exhibited the desire to play, 
similar to the findings in the literature, we decided to make the device more playful and increase the feeling of 
presence of the user's contacts, by playing different birdsongs louder or softer when a contact becomes closer to 
or further away from the table, providing ambient cues for when a contact is nearby. Second, because users 
sought buttons for accomplishing particular tasks such as turning on and off the device, we added a power button 
in the center, even though we were hoping to keep the interaction free of buttons. We believe that a large, explicit 
Table 2. Criteria of variability revealed through the 
research and experiments 
- Privacy, people do not have the same behavior 
regarding privacy, depending on situations and mood. 
- Feeling of presence: people want to feel the presence 
of others, and be able to make other people more or less 
feeling their own presence 
 
Functions included in the device: 
- Privacy parameter 
- Feeling of presence parameter 
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power button aligns well with our design goals of control and privacy. Third, because we witnessed testers 
misunderstanding the purpose of the piece of circular glass we were using in our lo-fi prototype, we altered the 
appearance of the compass. The new piece has a thicker, better-defined border around the glass piece, which fits 
easier in the hand and affords moving. Also, the glass piece is a magnifying lens, which better represents how we 
wanted to display the table underneath it; this encourages the user to slide the piece around on the display. 
4. Discussion & Conclusion 
 The design method based on face-to-face interviews coupled with user co-designed sessions enabled us 
to develop a novel communication device taking into account the subjective values of the final user, in this case, 
elderly women. Birdy Tabletop is a fully realized, user-centered design concept to help keep senior women in 
touch with her community in proximity.  Our solution meets the design goals of symmetry, control, play, 
privacy, and increasing human-to-human interaction. For future work we plan to develop a hi-fi prototype to 
confirm and validate the concept and to reduce the gap between the expected experience and actual experience of 
communication between older women. 
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